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CHAPTER 1 INTRODUCTION 
1.1 Objective of the cruise 
The general objectives of the survey were to estimate biomass and map the distribution of the 
small pelagic fish stocks off NW Africa (Morocco, Mauritania, Senegal and the Gambia) by 
hydro-acoustic methods and describe the hydrographic conditions there over a period of 50 
days, in November-December 2006. For Mauritania the agreed objectives were as follows: 
 
 To map the distribution and estimate the biomass for the main small pelagic fish using 
hydro-acoustic methods. The species of interest were: sardinellas (Sardinella aurita) 
and (Sardinella maderensis), sardine (Sardina pilchardus) horse mackerels 
(Trachurus trachurus) and (T. trecae), false scad (Decapterus rhonchus), and anchovy 
(Engraulis encrasicolus) and chub mackerel (Scomber japonicus). 
 
 To identify and describe the size distribution of the target fish populations by 
midwater and bottom trawl sampling and process the catches by recording weight and 
number by species. 
 
 Collect biological data and otoliths of the main target species, especially sardina 
pilchardus, Sardinella aurita, Sardinella maderensis and T. trecae. 
 
 To sample standard hydrographical transects for temperature, salinity and oxygen at 
every degree latitude, at about 17
o00‟N, 18o00‟N, 19o00‟N, 20o00‟N and off Cape 
Blanc. 
 
 To train local participants in acoustic survey methodology including fish identification 
and sampling, scrutinizing of echograms, acoustic abundance estimation and 
hydrographic sampling. 
 
The time originally allocated for this part of the survey, off Mauritania, was 8 days. 
 
1.2 Participation 
Participating scientists until the crew change on the 18
th
 November were:  
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Institut Mauritanien de Recherches Océanographiques et des Pêches (IMROP), Mauritania: 
Abdoulaye Waguè (Team Leader Mauritania), Nema Ould Cheikh Mohamed 
Abdallah, Ould Vally Yeslem, Abou Ciré Ball, Sidi Ould Hadramy and Mohamed 
Ahmed Ould Taleb 
 
Centre de Recherches Océanographiques de Dakar-Thiaroye (CRODT), Senegal: 
 Abdoulaye Sarre, Ibrahima Sow and Mor Sylla 
 
Department of Fisheries (FD), The Gambia: 
 Ebou MBye 
 
Institut National de Recherche Halieutique (INRH), Morocco: 
 Lahcen Aboubdelah 
 
Institute of Marine Research (IMR), Norway: 
Jens-Otto Krakstad (Cruise leader), Magne Olsen, Thor Egil Johannson and Ole Sverre 
Fossheim 
 
Participating scientists after the 18
th
 November can be found in part three of this cruise report. 
 
1.3 Narrative 
The vessel departed from Dakar 12:00, (UTC = Local time), on the 11
th
 November after a 1 ½ 
day delay due to a late coming plane with ship crew. The survey off Mauritania started the 
same day at the border between Senegal and Mauritania at St. Louis (16°00‟N) at 22:30 UTC. 
Cape Timiris was reached on the 16
th
 at 16:00. Due to the late departure from Dakar the 
vessel had to return to Nouakchott for a change of scientists before the end of the survey off 
Mauritania. The vessel left the survey area on the 17
th
 November at 17:00. The vessel arrived 
at Nouakchott on the 18
th
 at 09:00 in the morning and departed again on the 19
th
 November at 
09:00. The survey was resumed the following day at 00:20 in the morning. The survey of 
Mauritania ended on the when the vessel crossed the border to Vest Sahara at Cape Blanc on 
the 21
st
 November at 04:00.  
 
The survey in Mauritania followed the standardized survey outline agreed in the Survey 
planning meeting and used for all the pelagic surveys in the region of North West Africa. The 
survey followed systematic parallel course tracks spaced about 10 NM (nautical miles) apart, 
perpendicular to the depth isobaths. To cover the whole distribution area of pelagic fish, the 
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shelf was covered from the >15 m isobath and offshore to the 500 m isobath. Trawling was 
done irregularly, either to identify echo registrations or to check „blindly‟ if fish were mixed 
with the plankton in the upper layers of the water column. Pelagic trawl with floats was often 
used to catch fish close to the surface. A smaller pelagic trawl or the bottom trawl with floats 
was used for sampling pelagic fish in very shallow waters (depth less than 25 m).  
 
Course track and fishing stations are shown in Figure 1, while Table 1 show survey effort 
during the survey, including number of trawl stations and CTD casts. All data collected 
during the survey were made available to the participants. 
 
Five transects with hydrographic profiles were carried out, at 17°00‟ N, 18°00‟N - at 
Nouakchott, 19°00‟ - south of Cape Timiris, 20°00‟N outside Banc D‟arguin, and at 20°50‟ N 
- Cape Blanc. 
 
 
Table 1. Summary of survey effort by regions, including number of demersal (BT) and pelagic (PT) trawl hauls, 
CTD casts, and distance surveyed disregarding the steaming to and from the survey area (log). 









Figure 1. Course tracks with fishing and hydrographic stations; St. Louis to Cape Blanc 
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CHAPTER 2 METHODS 
2.1 Environmental Data 
CTD-profiling 
A Seabird 911+ CTD probe was used to obtain vertical profiles of the temperature, salinity 
and oxygen. Real time logging was carried out using the PC based Seabird Seasave Software. 
CTD casts were conducted along the cruise track in transects at about every one degree 
latitude and at fixed stations every 50 m and 200 m depth every 20 NM. The casts were 
stopped a few meters above the bottom, and at a maximum of 500 m depth. No calibration of 
the salinity or oxygen sensor was attempted during the survey. 
 
Meteorological observations 
Meteorological data logged from the Aanderaa meteorological station included wind direction 
and speed, air temperature, incident solar intensity and sea surface temperature (SST). All 
data were averaged by unit distance sailed (1 NM). 
 
Termosalinograph 
The SBE 21 Seacat thermosalinograph was running routinely during the survey. Obtaining 
samples of sea surface salinity and relative temperature (5 m depth) every 10 sec during the 
survey.  
 
Current speed and direction measurements (ADCP) 
The ship-born Acoustic Doppler Current Profiler (ADCP) from RD Instruments was running 
throughout the survey. The ADCP was set to external trigger, triggered by the ER 60 system. 
The depth cell interval set to 3 m and the number of cells was set to 120.  
 
2.2 Trawl sampling 
Fish sampling was carried out using two different sized pelagic trawls, and a bottom trawl. 
The small pelagic trawl or the bottom trawl with floats was used for sampling the pelagic fish 
in shallow waters (depth less than 25 m), floats was also used for surface trawls (trawl depth < 
20 m). Annex II gives a description of the instruments and the fishing gear used.  
 
All catches were sampled to determine species composition by weight and numbers. Species 
identification was based on the FAO Species Identification Guides. Length frequency 
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distributions, by total fish length in cm (measured to the nearest cm below), of the selected 
target species were recorded at all stations where they were present.  
 













Other biological parameters collected included sex, maturity and gonad weight. Otoliths were 
extracted from Sardinella aurita and Sardinella maderensis, mounted on black slides and 
embedded in a synthetic resin (EUKITT). A summary of the biological samples is provided in 
Annex III. 
 
For the estimation of the biomass of carangids and associated species, an overall average 
length of 23 cm and a condition factor of 0.88 (to calculate the mean length of this length 
group) were applied. The target groups used for Mauritania can be found in Table 2, while the 
complete records of fishing stations and catches are shown in Annex I. 
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Table 2. Allocation of acoustic densities to taxii. Note that for the groups of sardinella, horse mackerel, and 
sardine all encountered species are listed, while only examples are listed for the remaining groups. 
Group Taxon Species 
Sardinella Sardinella sp. S. aurita 
  S. maderensis 
Sardine Sardina S. pilchardus 
Anchovy Engraulis Engraulis encrasicolus 
Horse mackerels Trachurus sp. T. trecae 
  T. trachurus  
 Decapterus Decapterus rhonchus 
Pelagic species 1 Clupeidae1 Ilisha africana 
  Ethmalosa fimbriata 
Pelagic species 2 Carangidae2 Selene dorsalis 
  Chloroscombrus chrysurus 
  Alectis alexandrinus 
 Scombridae Euthynnus alletteratus 
  Sarda sarda 
  Scomber japonicus 




Big eye grunt  Brachydeuterus auritus 
Other demersal species Demersal families  
Mesopelagic species Myctophidae3  
 Other mesopelagic fish  
Plankton Calanoidae Calanus sp. 
 Euphausiidae Meganyctiphanes sp. 
 Other plankton  
1: other than Sardina sp and Sardinella sp.; 2: other than Trachurus sp and Decapterus rhonchus.; 
 
 
2.3 Acoustic sampling 
Acoustic recordings were collected with ER 60 Echosounders, with settings as shown in 
Annex II. A sphere calibration of all freqvencies was conducted in Baia dos Tigres, Angola 
prior to the survey. Four frequencies 18 kHz, 38 kHz, 120 kHz and 200 kHz were logged. All 
abundance estimation was based on data from the 38 kHz transducer. The Bergen Integrator 
(BEI) was used for analysis and allocation of the integrated sA-values to the individual 
specified target groups by 5 NM intervals. The allocation of values to target groups was based 
on a combination of a visual scrutiny of the behaviour pattern as deduced from echo 
diagrams, the BEI analysis, and the catch compositions. 
 
In cases were the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean sA-value allocated to the category is divided between the species in the 




The following target strength (TS) function was applied to convert sA-values (mean integrator 
value for a given species or group of species in a specified area) to number of fish: 
 
 
TS = 20 log L - 72 dB 
 
 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
 
 







where L is total length in 1 cm length group i and CFi (m
-2
) is the reciprocal back scattering 





) to fish densities (numbers per length group per NM
2





















 ρi = density of fish in length group i 
 sA = mean integrator value  







 = the relative back scattering cross section (m
2
) of the length frequency sample of the 
target species, and 
 Cfi = reciprocal back scattering cross section (σbs
-1
) of a fish in length group i.  
 
The integrator outputs were split in fish groups using a combination of behaviour pattern as 
deduced from echo diagrams, the BEI analysis and catch composition as described below. The 
following groups were used for Senegal: 1) sardinellas, 2) horse mackerels, 3) carangids and 
associated species, and 4) demersal fish.  
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The above equations show that the conversion from sA-values to number of fish is dependent 
on the length composition of the fish. It is therefore important to get representative length 
distributions from the stock in the whole distribution area.  
 
When the size classes (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes 
are segregated, the total distribution area has to be post-stratified, according to the length 
distributions, and separate estimates are made for the regions containing fish with equal size.  
 
For a region representing a distribution of a target-specie, the following basic data are needed 
for the estimation of abundance;  
 
1) the average sA-value for the region,  
2) the surface (usually square nautical miles, NM
2
), and  
3) a representative length distribution of the fish in the region. 
 
If the targeted fish is a mixture of more than one species, for example sardinellas, a 
representative distribution of the two, within the region, as shown in the trawl catches, are 
used. A length distribution representing the number of the two species for each catch will 
have to be calculated. Thereafter, these distributions have to be normalized to a unit number 
(usually 100) so they are equally weighted.  
 
A systematic approach to a) divide the sA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis), b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
 
The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized).  
 
The mean back scattering strength ( /sA) of each length frequency distribution of the target 
species is calculated and summed. This is automatically done in the Excel spread-sheet made 
available for acoustic abundance estimation onboard RV “Dr. Fridtjof Nansen”, provided the 
data are punched in this sheet. 
 
The mean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scattering strength of 
the length groups in the sample representing the region  
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The pooled length distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. The 
total number by length group in the area is obtained by multiplying each number by the area.  
The numbers are then converted to biomass using the estimated weight at length.  
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CHAPTER 3 SURVEY RESULTS 
3.1 Hydrography 
Hydrographical data was collected on fixed CTD stations to 500 m depth, the 
thermosalinograph and from the Aanderaa weather station that continuously collect sea 
surface temperature, wind speed and direction, solar radiation etc. during the survey. 
 
Cross shelf hydrographical profiles 
Figure 2 shows the distribution of temperature, salinity and oxygen from the five 
hydrographical transects collected during the survey. 
 
At 17 00 N , The temperature decreased from surface to the bottom and varied between 26 to 
11 C at 500 m. The Oxygen in the surface is around 4 and decline until 1,5 ml/l at 400 m 
depth. 
The salinity was very high in the surface waters (36 PSU) and decreased until 35,4 at 400 m. 
The thermocline was around 100 m depth.    
 
At 18 00, the transect of temperature was normal between 26 on surface and 11 C at 500 m 
depth. It is important to note that the shallow waters were around 24 C near the surface. The 
salinity varied between 36 in the surface to 35.4 PSU at 400 m depth.  
The oxygen shown the same mass water between 100 and 300m with 1.6ml/l. The surface 
waters were very oxygenated around 4 ml/l.  
In this transect 19 00 N , the temperature of the surface waters was around 24 C and 
decreased vertically until 11 C at 500 m depth. The salinity decreased in the same way of the 
temperature between 36,5 PSU in the surface to 35,4 PSU at 500 m depth. The concentration 
of oxygen was more important in the surface layers ( < 80 m) about 3 to 5 ml/l than the deeper 
layers (> 100 m  ) where the concentration was less than 2 ml/l . 
 
In this transect  20 00 N , the surface layer was very colder than the previous transects and the 
offshore waters it should be an upwelling area. It is verified with the profile of oxygen which 




The surface waters showed an increase in water temperature from the coast and offshore, and 
a decrease from profile to profile northwards. The profiles at 17°N, 18°N and 19°N show a 
clear stratification around 50 m depth and minimum temperatures around <12°C was 
measured at 500 m depth The 19°N line and to a larger extent the line at 20°N show clear 
indications of an upwelling situation with colder water masses from below the thermocline 
extending up on the inner shelf, while the line at Cape Blanc show well mixed water 
conditions without any clear thermocline. Cooler water masses (17°C) are observed on the 
inner shelf and warmer temperatures offshore (21°C). Minimums temperatures around 11°C is 
observed offshore at 500 m depth.  
 
The salinity profiles generally show a gradual decreases in salinity with depth, with minimum 
levels around 250 m depth. The surface waters at the 17°N line is influenced by fresh water 
along the coast extending offshore towards the 100 m depth station. The rest of the survey 
area has sea surface salinity around 35.9‰. Particularly the cross shelf transect around 20°N 
shows clear signs of upwelling with deepening of the salinocline offshore and water been 
pushed up the shelf. Well-mixed water masses are observed at Cape Blank with salinity 
ranging from 36.1‰ offshore in the surface waters and 35.8‰ inshore. A salinity level of 
35.4‰ is observed offshore at 500 m depth as in the rest of the survey area.  
 
All the CTD transects show well oxygenated waters, with approximately >4 ml/l O2 in the 



























































































































Figure 2. Hydrographical profiles with distribution of temperature, salinity and oxygen 
 
 
Sea surface temperature and wind direction 
Figure 3 shows the sea surface temperature at 5 m of depth.  
 
The distribution of temperature (Fig. ) showed that this parameter was decreased, when we 
live the south to north and It‟s varied between 28  C (at south) to 24 C at Cap timiris. The 
inshore waters were very colder than the offshore. It was the beginning of upwelling. The 
distribution of salinity (Fig. ) varied contrarily of the temperature because it was increased 




The southern part of Mauritania was characterized by relatively warm water masses, with 
surface water temperatures >28°C offshore, and <26°C inshore. At Nouakchott temperatures 
were slightly cooler than last year, approximately 1 °C in the surface layer, both in shallow 
and deeper waters. Further north between Nouakchott and Cape Timiris even cooler water 
masses with a water temperatures <22°C was observed along the coast, dropping to <21°C at 
Cape Timiris. Off the shelf break, water temperatures are typically 25°C in this region. A 
strong thermal front can be observed off Cape Timiris where offshore waters dropping from 
>25°C to <21°C. The wider shelf between Cape Timiris and Cape Blanc showed gradually 
colder water masses with water masses with temperatures <20°C experienced over most of 
the inner shelf. Another frontal region can be seen south west of Cape Blanc with 
temperatures dropping from >23°C to <19°C. Temperatures were similar to last year but with 
stronger frontal zones evident in the region this year.  
 
The sea surface salinity recorded at 5 m depth is presented in  
 
 
Figure 5 show the wind direction and wind speed during the survey of Mauritania. The wind 
came from north and northwest in the whole survey area. Off Sr. Louis and around Cape 
Timiris more variable winds were experienced, with the wind direction often coming from 
















































































Figure 4 Sea surface salinity; St. Louis to Cape Blanc 
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Figure 5. Wind speed and direction; St. Louis to Cape Blanc 
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3.2 St. Louis to Cape Timiris 
The main groups of pelagic fish for the shelf of Mauritania illustrated with contoured acoustic 
densities are seen in Figure 6 to Figure 10. Estimated number and biomass by length-groups 
of the main pelagic species can be found in Annex IV. 
 
Sardinella was found in a more or less continues distribution between the border to Senegal at 
St. Louis, past Cape Timiris and Cape Blanc, continuing both north and south of the survey 
area. A small break in the distribution was experienced around 20°N. The highest 
concentration areas were mainly found deeper than 20 m depth, with lower concentrations 
further inshore and only few recordings of Sardinella deeper than 50 m depth, Figure 6. Both 
species of sardinella were found in the region between St. Louis and Cape Timiris but S. 
maderensis dominated with a biomass of 661 thousand tons compared with 203 thousand tons 
of S. aurita, Table 3. Last year the biomass of S. aurita in this region was estimated to be 6 
thousand tons, while the biomass of S. maderensis was estimated at 302 thousand tons. At 
least four modal peaks at 7 cm, 13 cm, 18 cm and 25 cm length could be identified for 
Sardinella maderensis, with several cohorts occurring jointly for fish >20 cm. Catches of S. 
aurita was less regular and consequently fewer length frequencies were available. A few 
juvenile fish with a modal peak of 6 cm were caught, while the dominating part of the 
biomass was fish with modal peak of 31 cm.  
 
The distribution of Trachurus trecae were continues in a low-density area from <20 m to 
>100 m depth between St. Louis and Cape Timiris. The southernmost part of the distribution 
extended into the territorial waters of Senegal. Slightly higher concentrations were as 
typically observed found both at the shelf break and close inshore around the “shallow break” 
at 30 m depth, Figure 7. Decapterus rhonchus was mixed with the T. trecae, within its 
distribution area, but typically with main concentrations somewhat more shallow. The schools 
were mixed with plankton and other pelagic species inshore, particularly in the south of the 
distribution area. Four modal peaks at 9 cm, 13, cm, 19 cm and 32 cm could be observed in 
the length distribution of T. trecae. The larger T. trecae was as usually found on the shelf 
break, while the other cohorts were mainly found further inshore. The length distribution 
observed in the catches of D. rhonchus showed a modal peak at 15 cm, 19 cm, 24 cm and 28 
cm. The biomass of T. trecae in the area was estimated to be 46 thousand tons, while 75 
thousand tons of D. rhonchus was found. Last year roughly 58 thousand tons of T. trecae was 
found in this area, while 49 thousand tons of D. rhonchus was found 
 
As usual the sardine (Sardina pilchardus) was found in an area south of Cape Timiris. The 
concentrations were medium to very high but the distribution area was relatively small, with 
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main concentrations distributed around the 20 m isobath. Highest densities were recorded 
between transects and the uncertainty in the estimate is considered relatively high. Like last 
year only mature fish, modal peak at 25 cm, were found in this area. The total biomass was 
estimated to be 33 thousand tons, excluding between transect values. Including these values 
increased the abundance estimate to close to 200 000 tons. Last year high abundance of 
sardine was found south of Cape Timeris, with an estimated biomass of 1 088 thousand tons. 
 
Anchovy (Engraulis encrasicolus) were not found south of Cape Timiris. 
 
Other pelagic fish (P2) were found in low concentrations over large parts of the shelf from 
around 15 m to >50 m bottom depth, Figure 9. The P2‟s were not found further offshore than 
the 100 m isobath, with the exception of smaller catches with Trichiurus lepturus. In general 
both carangids other than horse mackerel, scombrids, hairtails and barracudas were found in 
the area, Table 4. The trawl catches were dominated by Chloroscombrus chrysurus and 
Trichiurus lepturus. The P2 species were well mixed with the sardinellas and horse mackerel 
in the areas were their distribution overlapped. The estimated biomass of this group of fish 
was 37 thousand tonnes compared with 62 thousand tonnes last year. 
 
Table 3. St.Louis – Cape Timiris. Biomass estimates of pelagic fish, thousand tonnes. 
S. maderensis S. aurita Sardina pilchardus Horse mackerels Carangids etc. 




Table 4. Catch by stations sorted by groups (in kg/hour) St. Louis – Cape Blanc 
Station Gear depth Clupeids Carangids Scombrids Hairtails Barracuda Other Total 
38 26.5 84.3 45.1 0 2.9 0 555.1 687.3 
39 96 0 313.8 0 116.2 0 42.6 472.7 
40 19.5 1.7 22.9 0 0 0 0 24.6 
41 57 0 248.5 0 6.3 0.2 953.2 1208.3 
42 5 37.4 22.8 0 2 0 20.7 82.9 
43 27.5 0 132.5 0 33.2 0 13.4 179 
44 22.5 3.6 3948 9.2 6.9 0 0 3967.7 
45 22 0 6.4 0 0 0 2.3 8.6 
46 57.5 0 0 0 0 0 68.8 68.8 
47 10 0 2896.2 0 0 0 2947.7 5843.9 
48 5 121.7 376.8 0 13.9 7.3 56.6 576.3 
49 35 0 6 0 106.2 0 0.5 112.7 
50 24.5 2.8 43.2 0 0 0 2 48.1 
51 37.5 0 0 0 0 0 0 0 
52 25 0 1071.4 0 0 0 33.4 1104.8 
53 10 2018.2 362 4.7 0 32.4 11.7 2429 
54 5 48.8 329.5 0 66.5 13.6 141.9 600.3 
55 17 90.2 4.4 17.9 0 0 2.5 115 
56 84 0 6999.5 0 6.4 0 7.4 7013.2 
57 17.5 162.2 3.9 2.8 0 0 0.9 169.8 
58 10 950.6 1071.2 0 6.2 5.1 204.8 2237.9 
59 10 14.7 71.3 1 7.5 0 13.8 108.2 
60 37.5 2 0 0 0 0 0 2 
61 115.5 0 111.7 0 8.4 0 97.4 217.6 
62 15 82.2 148.4 6.3 0 0 92.1 329 


































3.3 Cape Timiris – Cape Blanc 
The shelf region between Cape Timiris and Cape Blanc is known as a very productive area for 
pelagic fish. However the abundance this year was considerably less than in 2005 and main 
fish concentrations was found north and south of this area. 
 
The distribution of sardinellas continued north of Cape Timiris and further north of the survey 
area at Cape Blanc from less than 20 m depth to and deeper than the 50 m isobath, Figure 6. A 
break in the fish concentrations was experienced around 20°N. S. maderensis was the most 
dominant of the two species and distributed in the whole region, while S. aurita was almost 
absent in the area. The total estimate of sardinellas between Cape Timiris and Cape Blanc 
during this survey was 355 thousand tons, of this 352 thousand tons were S. maderensis Table 
5. Last year a total of 293 thousand tons of sardinellas was found in the area. This comprised 
of 68 thousand tons of S. maderensis and 225 thousand tons of S. aurita. The S. maderensis 
were found in the area showed two modal peaks at 7 cm and 25 cm, while the S. aurita in the 
area were juvenile fish with a modal peak at 6 cm. The estimated number and biomass by 
length-groups are in Annex IV.  
 
Sardine (Sardina pilchardus) was not found between Cape Timiris and Cape Blanc, Last year 
the biomass of sardine in this region was estimated to be 1.1 million tons. 
 
Anchovy (Engraulis encrasicolus) were found between 20 m and 50 m bottom depth in 
medium to very low concentrations north of 20°00‟N to the border, Figure 10. The size of the 
fish in the area was between 6 and 11 cm with a modal peak at 6 cm and 8 cm. The abundanse 
was estimated to 34 thousand tons. Last year 98 thousand tons of anchovy was estimated in 
the same region.  
 
Cunene and Atlantic horse mackerel are frequently found mixed in the region between Cape 
Blanc and Cape Timiris, and also Decapterus rhonchus is normally found in the region. 
However, the last two years, only Trachurus trecae has been found between Cape Timiris and 
Cape Blanc. The Cunene horse mackerel was found between 20 m depth to the shelf break 
around 100 m depth on the southern part of the area, while the distribution in the northern part 
did only briefly go shallower than 50 m depth, Figure 7. A total of 39 thousand tons of 
Cunene horse mackerel was found in the area, Table 5. Last year the estimated biomass was 
92 thousand tons, also consisting only of T. trecae. The size distribution of the horse mackerel 
showed four different modal peaks at 13 cm, 19 cm, 32 cm and 34 cm. The estimated number 
and biomass by length-groups can be found in Annex IV. 
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Carangids and associated species were found patchily in low density on the shelf between 20 
and 50 m depth from Cape Timiris and northwards. Figure 9. Chloroscombrus chrysurus and 
Trichiurus lepturus dominated the group by weight. The biomass estimate of this group was 
10 thousand tons, last year 3 thousand tons was estimated in the same area, Table 5.  
 
Table 5. Cape Timiris – Cape Blanc. Biomass estimates of pelagic fish, thousand tons. 




Horse mackerels Carangids etc. 
352 3 0 34 39 10 
 
 
Station Gear depth Clupeids Carangids Scombrids Hairtails Barracuda Other Total 
63 19.5 3450.1 0 0 147.8 0 127.9 3725.9 
64 15 3749.8 288.6 27.2 16.2 0 115.5 4197.4 
65 17 0 210.7 1456.7 0 0 0 1667.4 
66 20 5167.2 0 0 0 0 144.6 5311.8 
67 35 16.4 4.8 9.3 0 0 1 31.4 
68 21 0 39.4 39.4 5.7 0 277 361.4 
69 27.5 516.2 1348.4 0 0 0 0 1864.6 
Mean 22.1 1842.8 270.3 218.9 24.2 0.0 95.1 2451.4 




CHAPTER 4 OVERVIEW AND SUMMARY OF RESULTS 




 November. A change of scientific 
crew in Nouakchott was experienced in the middle of the survey due to the delayed departure 
from Dakar, however this did probably not affect the survey results as the break was done in 
an area of little or no fish. The survey covered a course track of approximately 1 256 NM 
excluding the travel to and from the survey area. A total of 31 fishing stations and 62 CTD 
casts were established. 
 
The hydrographical data showed similar temperatures to those observed last year but with 
more pronounced frontal zones off Cape Timiris and Cape Blanc. Cold water masses <20°C 
was present in the northernmost part of the survey area around Cape Blanc and inshore of 20 
m depth on Banc D‟arguin, Figure 3. The major part of the Mauritanian shelf showed stable 
salinity levels around 35.9‰ – 36.0‰ while some freshwater influence was visible inshore 
off St. Louis due to river run-off.  
 
Sardinellas were generally found along the whole shelf of Mauritania, between 15 m depth 
and offshore to approximately 50 m bottom depth, Figure 6. As usually observed in 
Mauritania the biomass was dominated by S. maderensis. The proportion, 83%, was similar 
to what was observed last year (88%). 65% of the total sardinella biomass of 1. 2 million tons 
was found south of Cape Timiris, 
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Table 7. The abundance of sardinella in Mauritanian waters has increased since the estimate 
in November 2002 were only 320 tons of sardinella were found until the estimate last year 
when 1.5 million tons were found. In 2005 only 601 thousand tons of sardinella was 
estimated in the area while this year 1.2 million tons was recorded, Table 8. Large 
fluctuations have been experienced during the last 10 years of annual surveys in Mauritanian 
waters, and the major discrepancy between the last two observation points may be explained 
by temporal shift in distribution making less sardinella available in the survey area last year, 
possibly linket to the exceptional large abundance of sardine in the Cape Blanc region last 
year. 
 
Sardines were only found inshore in shallow waters in the area off Cape Timiris, Figure 7. 
The total biomass was estimated to be 33 thousand tons. Last year a considerable biomass of 
2.2 million tons was recorded. The major discrepancy between these two observation points 
may be explained both by temporal shift in distribution making more sardine available in the 
survey area last year, and a abundance decrease that at least partly was due to a decease 
recorded in the sardine stock both this and last year (see part three of the survey report).  
 
Anchovy was found on the northern part of the shelf off Banc D‟arguin, Figure 9. The 
biomass was estimated to be 33 thousand tons. The abundance of anchovy is fluctuating 
considerable both regionally and within Mauritania, in 2005 98 thousand tons of anchovy was 
found in the same area. Prior to 2005 there was several years since last time any major 
concentrations of this species found in the region during the November survey. 
 
The distribution of Cunene horse mackerel and false scad off Mauritania formed an almost 
continues band, with a small break in the distribution around Cape Timiris. The distribution 
of the two species was continues from the shelf break to 20 m depth with false scad most 
dominant in the inshore part of the distribution area, Figure 7. The abundance of false scad 
south of Cape Timiris was 75 thousand tons while none was found north of this. The total 
abundance estimate of Cunene horse mackerel was 85 thousand tons, 54% of this was found 
south of Cape Timiris. In 2005 149 000 tons was found. As in 2005 no Atlantic horse 
mackerel was found in Mauritania. The horse mackerels are the most valuables of the small 
pelagic fish species in this region and the abundance in Mauritania is lower than it has been 
in many years, and still decreasing. However, looking at the regional estimate we can see that 
the main abundance of both Trachurus trecae and T. trachurus is found north of the 
Mauritanian border (Annex V), and there is probably little reason for concern.  
 
Other carangids and associated species were distributed in several low concentration areas 
over most of the shelf along the whole coast of Mauritania, Figure 9. The main species of P2 
in the catches was Trichiurus lepturus, and Chloroscombrus chrysurus. The main groups of 
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species in the catches can be found in Table 4 and 6. The total biomass was estimated at 
approximately 47 thousand tons, of this 78% was found south of Cape Timiris.  
 
An overview of the acoustic biomass estimates of the main groups of pelagic fish is shown in 
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Table 7, and their corresponding geographical distribution in Figure 11. The total biomass of 
sardinellas was thus 1219 thousand tons, sardine was estimated to be 33 thousand tons, 
anchovy 34 thousand tons, horse mackerels 160 thousand tons and carangids and associated 
species 47 thousand tons. Table 8 Show the time series of acoustic abundance surveys with 
Dr. Fridtjof Nansen in the Mauritanian region. The estimates for sardinella and a combined 
estimate for horse mackerel and the P2 species are presented.  
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Table 7. Summary of biomass estimates of pelagic fish, Mauritania. thousand tons / Résumé des biomasses de 













St. Louis – Cape 
Timiris 
661 203 33 0 121 37 
Cape Timiris – 
Cape Blanc 
352 3 0 34 39 10 
Total 1013 206 33 34 160 47 
 
 
Table 8. Biomass estimates from the „Dr. Fridtjof Nansen‟ surveys of the Mauritanian shelf, thousand tons / 
Biomasses estimées par le „Dr. Fridtjof Nansen‟ sur les cotes de la Mauritanie, en milliers de tonnes. 
 
Survey: Sardinellas Carangids etc. 
AprMay-81       20     370 
Sept       -81       75 * 
FebMar -82       50     470 
NovDec-86     300     540 
FebMar-92  1 970     190 
NovDec-95  1 780     190 
NovDec-96 1 400     400 
NovDec-97  1 200     660 
NovDec-98  1 130     280 
NovDec-99     740     560 
NovDec-00     930 1 040 
June      -01     570     670 
NovDec-01     230     370 
June      -02     930 1 130 
NovDec-02     320     440 
June     - 03     890     620 
Nov     - 03  1 287     400 
Nov     - 04  1 548     231 
Nov     - 05     601     263 
Nov     - 06  1 219     207 
                     * Not available 
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Figure 11. Major pelagic fish concentrations with estimated biomass (tonnes), Mauritania / Concentrations 
principales des poissons pélagiques et biomasses estimées (tonnes), Mauritanie. 
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RÉSUMÉ 
La campagne a été conduite avec succès durant la période du 10 au 19 novembre selon un 
parcours d‟une longueur approximative de 1680 milles nautiques. Au total, 45 stations de 
pêche de contrôle et 56 stations CTD ont été réalisées. 
 
Les données hydrographiques révèlent des températures similaires à celles observées l‟année 
dernière mais avec des fronts plus prononcés au large de Cap Timiris et Cap Blanc. Des 
masses d‟eaux <20°C étaient présentes au nord de la zone couverte autour de Cap de Blanc et 
prés de la côte, sur les fonds de 20m au niveau du Banc D‟arguin, Figure 3. La grande 
majorité des eaux couvertes en Mauritanie montre une stabilité de la salinité autour de 35.9‰ 
– 36.0‰ tandis qu‟une influence d‟eaux douces était perçue au large de St. Louis due au 
fleuve à ce niveau.  
 
Les sardinelles ont été rencontrées en général sur toute la côte, entre 15m de profondeur vers 
approximativement 50m de profondeur, Figure 6. Comme c‟est le cas souvent en Mauritanie, 
les S. Maderensis ont prédominé. La proportion, de 88%, est similaire à celle observée 
l‟année dernière. 52% de la biomasse des deux espèces étaient trouvés au sud de Cap Timiris 
avec une densité généralement plus faible, surtout au sud, que celle observée l‟année 
dernière. 
 
Les sardines ont été rencontrées sur la côte dans les petits fonds à Cap Timiris, en bancs 
moins denses entre Cap Timiris et Cap Blanc et en fortes concentrations autour de Cap Blanc, 
Figure 7. Le total de la biomasse en Mauritanie est estimée à 2.2 millions de tonnes, parmi les 
records de biomasses enregistrées en Mauritanie en cette période de l‟année. Autour de 50% 
de cette biomasse a été trouvée au large de Cap Timiris tandis que le reste était trouvé au nord 
de cette zone. 
 
L‟anchois a été rencontré dans des proportions relativement denses sur la côte autour du Banc 
D‟arguin, Figure 9. L‟abondance des anchois fluctue considérablement d‟une région à une 
autre et voici plusieurs années depuis la dernière fois que des concentrations aussi denses ont 
été rencontrées dans la région en novembre. 
 
Quatre zones de distribution de faible densité, étalées pratiquement sur une bande continue, 
constituent l‟aire de répartition des chinchards noirs et des chinchards jaunes en Mauritanie. 
La distribution des deux espèces était continue depuis la limite du plateau continental jusqu‟à 
l‟isobathe des 20 m avec une prédominance des chinchards jaunes vers la côte, Figure 7. La 
biomasse des chinchards jaunes au sud du Cap Timiris était de 49 milles tonnes alors 
qu‟aucune trace n‟a été rencontrée au nord de cette zone. La biomasse totale des chinchards 
noirs est évaluée à 149 milles tonnes, 39% de celle-ci a été trouvée au sud de Cap Timiris. 
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Seules quelques traces de T. Trachurus ont été trouvées en Mauritanie cette année et aucune 
estimation n‟a été faite pour cette espèce. 
 
Les autres carangidés et espèces associées sont régulièrement distribués sur toute la côte 
jusqu‟à 20°N, avec de moindres densités, Figure 9. Les principales espèces de P2 dans les 
captures étaient le Trichiurus lepturus, et le Chloroscombrus chrysurus , tandis que les 
Brachydeuterus auritus, Stromateusfiatola et les Lagocephalus laevigatus ont été 
fréquemment capturées sur la côte au sud de Cap Timiris. Les groupes principaux d‟espèces 
dans les captures sont figurés Table 4 et 6. La biomasse totale est estimée approximativement 
à 65 milles tonnes, dont 62 milles tonnes au sud de Cap Timiris. 
 
Le tableau 7 ci-dessous résume la biomasse pour chaque groupe de pélagiques ; la répartition 
géographique et l‟abondance de ces espèces sont présentées en figure 10. Ainsi, la biomasse 
totale des sardinelles s‟élève à 601 milles tonnes, celle des sardines à 2.2 milles tonnes, celle 
des anchois à 98 milles tonnes, celles de chinchards à 198 milles tonnes et les carangidés et 
espèces associées sont estimées à 65 milles tonnes. 
  
L‟abondance des sardinelles en Mauritanie a augmenté notablement depuis les estimations de 
novembre 2002 où seulement 320 milles tonnes de sardinelles ont été trouvées jusqu‟aux 
estimations de l‟année dernière où 1.5 million tonnes ont été trouvées, Table 8. Cette année 
une biomasse de 601 milles tonnes de sardinelles a été estimée. D‟importantes fluctuations 
ont été observées durant les 10 dernières années de campagne annuelle en Mauritanie. La 
raison réelle n‟est pas très claire mais les sardinelles et les sardines se mélangent quand elles 
co-existent, leur séparation est généralement difficile et ceci peut affecter les estimations. 
Cette année on assiste à une forte diminution des sardinelles tandis que la tendance inverse 
est observée pour les sardines. Bien que les estimations dans le rapport soient considérées 
comme les meilleures possibles, les nombres doivent toutefois être manipulés avec 
précaution. C‟est aussi probable que des sardinelles soient localisées sur la côte dans les 
fonds inférieurs à 15 m et qu‟elles ne soient pas prises en compte dans cette étude.  
 
Cette année 149 milles tonnes de Trachurus trecae ont été trouvées, ceci représente une 
hausse par rapport aux 74 milles tonnes observés l‟année dernière. En plus, la biomasse des 
Decapterus rhonchus a été estimée à 49 milles tonnes. L‟année dernière 9 milles tonnes de 
Trachurus trachurus ont été trouvées en Mauritanie tandis que cette année seules quelques 
traces ont été enregistrées. 
 
Les chinchards sont les petits pélagiques les plus valeureuses dans cette région et leur 
abondance en Mauritanie est inférieure à celle d‟il y a plusieurs années, et elle continue de 
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chuter. Cependant, en regardant l'évaluation régionale nous pouvons voir que la principale 
abondance de Trachurus trecae et T. trachurus est trouvée à la frontière nord de la 
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 Annex I Records of fishing stations 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   38 
DATE  :12/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 16°10.92 
         start    stop    duration                        Lon   W 16°37.83 
TIME  :03:26:25 03:56:30  30.1 (min)          Purpose   : 1 
LOG   : 1436.53  1438.48   2.0                Region    : 1220 
FDEPTH:      23       30                      Gear cond.: 0 
BDEPTH:      47       45                      Validity  : 0 
Towing dir:  10°     Wire out   : 85   m      Speed     : 3.9 kn 
Sorted    :  61      Total catch: 344.58      Catch/hour: 687.33 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Brachydeuterus auritus                  389.78     3928      56.71         
   Sardinella maderensis                    84.26     4081      12.26      70 
   J E L L Y F I S H                        73.84       78      10.74         
   Stromateus fiatola                       65.94      100       9.59         
   Trachurus trecae                         31.72     1997       4.61      69 
   Rhizoprionodon acutus                    13.36        6       1.94         
   Selene dorsalis                           7.36      122       1.07         
   Arius parkii                              7.02       12       1.02         
   Decapterus rhonchus                       3.95       12       0.57         
   Penaeus notialis                          3.95      297       0.57         
   Trichiurus lepturus                       2.85       22       0.41         
   Trachinotus ovatus                        2.09       12       0.30         
   Echeneis naucrates                        1.20       12       0.17         
                                       __________            ________ 
   Total                                   687.33              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   39 
DATE  :12/11/2006          GEAR TYPE: BT NO: 19  POSITION:Lat   N 16°21.21 
         start    stop    duration                        Lon   W 16°44.82 
TIME  :08:29:01 08:48:19  19.3 (min)          Purpose   : 1 
LOG   : 1477.97  1478.78   0.8                Region    : 1220 
FDEPTH:      97       95                      Gear cond.: 0 
BDEPTH:      97       95                      Validity  : 0 
Towing dir:  95°     Wire out   : 320  m      Speed     : 2.5 kn 
Sorted    :  30      Total catch: 152.12      Catch/hour: 472.67 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                        313.83    22216      66.39      71 
   Trichiurus lepturus                     116.21     2035      24.59         
   Loligo vulgaris                           9.69       47       2.05         
   Boops boops                               9.48      513       2.00         
   Merluccius polli                          8.30       22       1.76         
   Brachydeuterus auritus                    6.21       31       1.31         
   Zeus faber                                3.29       16       0.70         
   Raja miraletus                            2.98        3       0.63         
   Priacanthus arenatus                      1.62       16       0.34         
   Illex coindetii                           1.06        9       0.22         
                                       __________            ________ 
   Total                                   472.67              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   40 
DATE  :12/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 16°29.37 
         start    stop    duration                        Lon   W 16°34.08 
TIME  :12:19:28 12:42:20  22.9 (min)          Purpose   : 1 
LOG   : 1511.07  1512.48   1.4                Region    : 1220 
FDEPTH:      17       22                      Gear cond.: 0 
BDEPTH:      30       30                      Validity  : 0 
Towing dir:  10°     Wire out   : 60   m      Speed     : 3.7 kn 
Sorted    :   9      Total catch: 9.38        Catch/hour: 24.62 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachinotus ovatus                       17.45       89      70.90         
   Alectis alexandrinus                      5.43       18      22.07         
   Sardinella maderensis                     1.73       21       7.04      72 
                                       __________            ________ 
   Total                                    24.62              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   41 
DATE  :12/11/2006          GEAR TYPE: BT NO: 19  POSITION:Lat   N 16°40.78 
         start    stop    duration                        Lon   W 16°38.35 
TIME  :17:18:59 17:49:16  30.3 (min)          Purpose   : 1 
LOG   : 1554.07  1555.71   1.6                Region    : 1220 
FDEPTH:      56       58                      Gear cond.: 0 
BDEPTH:      56       58                      Validity  : 0 
Towing dir:  10°     Wire out   : 180  m      Speed     : 3.3 kn 
Sorted    :  91      Total catch: 609.78      Catch/hour: 1208.28 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Priacanthus arenatus                    673.71     6434      55.76         
   Trachurus trecae                        186.26     5350      15.42      73 
   Loligo vulgaris                         115.44      436       9.55         
   Pomadasys incisus                       108.98      515       9.02         
   Decapterus rhonchus                      43.59      145       3.61      74 
   Pagellus bellottii                       23.78      159       1.97         
   Brachydeuterus auritus                   20.21      133       1.67         
   Alectis alexandrinus                     14.86        6       1.23         
   Stromateus fiatola                       11.10       26       0.92         
   Trichiurus lepturus                       6.34       79       0.52         
   Chloroscombrus chrysurus                  2.38       14       0.20         
   Selene dorsalis                           1.39       14       0.11         
   Sphyraena sphyraena                       0.24        2       0.02         
                                       __________            ________ 
   Total                                  1208.28              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   42 
DATE  :12/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 16°40.49 
         start    stop    duration                        Lon   W 16°27.02 
TIME  :19:36:44 20:10:40  33.9 (min)          Purpose   : 1 
LOG   : 1570.16  1571.82   1.7                Region    : 1220 
FDEPTH:       5        5                      Gear cond.: 0 
BDEPTH:      18       17                      Validity  : 0 
Towing dir:  17°     Wire out   : 150  m      Speed     : 2.9 kn 
Sorted    :  47      Total catch: 46.89       Catch/hour: 82.89 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                    31.38      127      37.85      75 
   Alectis alexandrinus                     15.98       64      19.28         
   Leptocharias smithii                      9.76       11      11.77         
   Stromateus fiatola                        5.60       16       6.76         
   Sardinella aurita                         4.38       16       5.29      76 
   Decapterus rhonchus                       3.98       21       4.80         
   Trichiurus lepturus                       2.02       21       2.43         
   Sardinella maderensis                     1.66      148       2.00         
   Selar crumenophthalmus                    1.54        5       1.86         
   Penaeus notialis                          1.47      173       1.77         
   Pomadasys peroteti                        0.97        4       1.17         
   Trachurus trecae                          0.83       27       1.00         
   Sepia officinalis hierredda               0.78        2       0.94         
   Echeneis naucrates                        0.74        2       0.90         
   Brachydeuterus auritus                    0.55      269       0.66         
   Priacanthus arenatus                      0.41        4       0.49         
   Chloroscombrus chrysurus                  0.39        4       0.47         
   Lagocephalus laevigatus                   0.28        2       0.34         
   Pseudupeneus prayensis                    0.14        2       0.17         
   Caranx senegallus                         0.07        2       0.09         
                                       __________            ________ 
   Total                                    82.93              100.04 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   43 
DATE  :13/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 17°0.43 
         start    stop    duration                        Lon   W 16°37.95 
TIME  :04:23:23 04:53:41  30.3 (min)          Purpose   : 1 
LOG   : 1638.07  1639.90   1.8                Region    : 1220 
FDEPTH:      30       25                      Gear cond.: 0 
BDEPTH:      98      102                      Validity  : 0 
Towing dir: 276°     Wire out   : 70   m      Speed     : 3.6 kn 
Sorted    :  25      Total catch: 90.40       Catch/hour: 179.01 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                        132.48     8691      74.00      77 
   Trichiurus lepturus                      33.17      125      18.53         
   J E L L Y F I S H                        11.70       12       6.54         
   Saurida brasiliensis                      1.66      570       0.93         
                                       __________            ________ 
   Total                                   179.01              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   44 
DATE  :13/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 16°58.07 
         start    stop    duration                        Lon   W 16°27.36 
TIME  :07:01:28 07:15:14  13.8 (min)          Purpose   : 1 
LOG   : 1655.65  1656.52   0.9                Region    : 1220 
FDEPTH:      22       23                      Gear cond.: 0 
BDEPTH:      34       37                      Validity  : 0 
Towing dir: 230°     Wire out   : 110  m      Speed     : 3.8 kn 
Sorted    :  60      Total catch: 910.58      Catch/hour: 3967.67 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Chloroscombrus chrysurus               3899.78    23856      98.29         
   Trachurus trecae                         28.06      126       0.71      79 
   Decapterus rhonchus                      20.13       83       0.51      78 
   Euthynnus alletteratus                    9.19        9       0.23         
   Trichiurus lepturus                       6.93       22       0.17         
   Sardinella maderensis                     3.57       17       0.09         
                                       __________            ________ 
   Total                                  3967.67              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   45 
DATE  :13/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 17°10.16 
         start    stop    duration                        Lon   W 16°21.35 
TIME  :10:36:33 11:06:49  30.3 (min)          Purpose   : 1 
LOG   : 1681.78  1683.86   2.1                Region    : 1220 
FDEPTH:      24       20                      Gear cond.: 0 
BDEPTH:      39       42                      Validity  : 0 
Towing dir:   3°     Wire out   : 100  m      Speed     : 4.1 kn 
Sorted    :   4      Total catch: 4.35        Catch/hour: 8.62 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Alectis alexandrinus                      2.97       10      34.48         
   Chloroscombrus chrysurus                  2.66       16      30.80         
   J E L L Y F I S H                         1.53        2      17.70         
   Trachurus trachurus                       0.73        2       8.51         
   Brachydeuterus auritus                    0.73        6       8.51         
                                       __________            ________ 
   Total                                     8.62              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   46 
DATE  :13/11/2006          GEAR TYPE: PT NO:  2  POSITION:Lat   N 17°9.93 
         start    stop    duration                        Lon   W 16°32.19 
TIME  :13:08:02 13:28:06  20.1 (min)          Purpose   : 1 
LOG   : 1701.10  1702.36   1.3                Region    : 1220 
FDEPTH:      50       65                      Gear cond.: 0 
BDEPTH:      99       92                      Validity  : 0 
Towing dir:  99°     Wire out   : 215  m      Speed     : 3.8 kn 
Sorted    :  23      Total catch: 23.02       Catch/hour: 68.82 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   J E L L Y F I S H                        60.54       45      87.97         
   Sea cucumbers                             8.22      212      11.95         
   Sepiella ornata                           0.06        6       0.09         
                                       __________            ________ 




R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   47 
DATE  :13/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 17°19.92 
         start    stop    duration                        Lon   W 16°15.71 
TIME  :20:00:39 20:30:22  29.7 (min)          Purpose   : 1 
LOG   : 1760.77  1762.45   1.7                Region    : 1220 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      32       34                      Validity  : 0 
Towing dir:  10°     Wire out   : 150  m      Speed     : 3.4 kn 
Sorted    :  96      Total catch: 2894.70     Catch/hour: 5843.94 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Brachydeuterus auritus                 2552.83    25888      43.68         
   Chloroscombrus chrysurus               2131.90     1605      36.48         
   Trachurus trecae                        542.06     8423       9.28      80 
   Decapterus rhonchus                     182.30      727       3.12      81 
   Pomadasys incisus                       145.36      908       2.49         
   Pagellus bellottii                      101.75      848       1.74         
   Pomadasys peroteti                       61.78      242       1.06         
   Arius heudeloti                          40.58      182       0.69         
   Alectis alexandrinus                     24.83       61       0.42         
   Sepia officinalis hierredda              19.99      121       0.34         
   Selene dorsalis                          15.14      242       0.26         
   Penaeus notialis                         13.93      969       0.24         
   Chelidonichthys gabonensis                5.45       61       0.09         
   Boops boops                               3.63      182       0.06         
   Pseudupeneus prayensis                    2.42       61       0.04         
                                       __________            ________ 
   Total                                  5843.94              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   48 
DATE  :13/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 17°28.25 
         start    stop    duration                        Lon   W 16°9.60 
TIME  :23:10:05 23:28:03  18.0 (min)          Purpose   : 1 
LOG   : 1779.94  1780.95   1.0                Region    : 1220 
FDEPTH:       5        5                      Gear cond.: 0 
BDEPTH:      17       17                      Validity  : 0 
Towing dir:   0°     Wire out   : 150  m      Speed     : 3.4 kn 
Sorted    :  34      Total catch: 172.86      Catch/hour: 577.16 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Chloroscombrus chrysurus                273.79     2237      47.44         
   Decapterus rhonchus                     103.01      634      17.85      82 
   Ilisha africana                          75.46     1068      13.07         
   Sardinella maderensis                    41.90      167       7.26         
   Brachydeuterus auritus                   33.39     2755       5.79         
   Trichiurus lepturus                      13.86       67       2.40         
   Stromateus fiatola                       12.69       33       2.20         
   Sphyraena guachancho                      7.35       17       1.27         
   Sardinella aurita                         4.34       17       0.75         
   Pomadasys peroteti                        3.04        7       0.53         
   Pteroscion peli                           2.67       17       0.46         
   Penaeus notialis                          2.00      117       0.35         
   Pagellus bellottii                        2.00       17       0.35         
   Sardinella maderensis                     0.83       67       0.14       0 
   Galeoides decadactylus                    0.83       17       0.14         
                                       __________            ________ 
   Total                                   577.16              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   49 
DATE  :14/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 17°29.13 
         start    stop    duration                        Lon   W 16°25.39 
TIME  :01:52:39 02:23:13  30.6 (min)          Purpose   : 1 
LOG   : 1800.23  1802.27   2.0                Region    : 1220 
FDEPTH:      40       30                      Gear cond.: 0 
BDEPTH:      97       84                      Validity  : 0 
Towing dir:  95°     Wire out   : 105  m      Speed     : 4.0 kn 
Sorted    :  57      Total catch: 57.41       Catch/hour: 112.68 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trichiurus lepturus                     106.18      451      94.23         
   Trachurus trecae                          6.01      338       5.33      83 
   Saurida brasiliensis                      0.45      114       0.40         
   Alloteuthis subulata                      0.04       27       0.03         
                                       __________            ________ 
   Total                                   112.68              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   50 
DATE  :14/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 17°39.42 
         start    stop    duration                        Lon   W 16°13.14 
TIME  :08:32:41 09:20:50  48.2 (min)          Purpose   : 1 
LOG   : 1855.18  1858.17   3.0                Region    : 1220 
FDEPTH:      25       24                      Gear cond.: 0 
BDEPTH:      43       41                      Validity  : 0 
Towing dir: 100°     Wire out   : 120  m      Speed     : 3.7 kn 
Sorted    :   0      Total catch: 38.60       Catch/hour: 48.10 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Decapterus rhonchus                      39.75      194      82.64      84 
   Trachinotus ovatus                        3.08       10       6.40         
   Sardinella maderensis                     2.42       10       5.03      85 
   Stromateus fiatola                        2.04        4       4.25         
   Sardinella aurita                         0.41        1       0.85         
   Chloroscombrus chrysurus                  0.40        2       0.83         
                                       __________            ________ 
   Total                                    48.10              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   51 
DATE  :14/11/2006          GEAR TYPE: PT NO:  2  POSITION:Lat   N 17°48.05 
         start    stop    duration                        Lon   W 16°17.73 
TIME  :12:39:44 13:05:05  25.4 (min)          Purpose   : 1 
LOG   : 1890.35  1892.00   1.7                Region    : 1220 
FDEPTH:      35       40                      Gear cond.: 0 
BDEPTH:      72       65                      Validity  : 0 
Towing dir:  90°     Wire out   : 140  m      Speed     : 3.9 kn 
Sorted    :   0      Total catch: 0.00        Catch/hour: 0.00 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   N O  C A T C H                            0.00        0       0.00         
                                       __________            ________ 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   52 
DATE  :14/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 17°57.77 
         start    stop    duration                        Lon   W 16°21.09 
TIME  :20:21:08 20:54:03  32.9 (min)          Purpose   : 1 
LOG   : 1953.54  1955.87   2.3                Region    : 1220 
FDEPTH:      25       25                      Gear cond.: 0 
BDEPTH:      82       73                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 4.2 kn 
Sorted    :  30      Total catch: 606.15      Catch/hour: 1104.77 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                       1069.87    48629      96.84      86 
   Saurida brasiliensis                     18.23     4848       1.65         
   Lagocephalus laevigatus                   9.33       24       0.84         
   Arius heudeloti                           5.81        4       0.53         
   Trachinotus ovatus                        1.53        4       0.14         
                                       __________            ________ 
   Total                                  1104.77              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   53 
DATE  :14/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 17°57.54 
         start    stop    duration                        Lon   W 16°14.19 
TIME  :22:04:32 22:09:49  5.3  (min)          Purpose   : 1 
LOG   : 1962.31  1962.54   0.2                Region    : 1220 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      30       32                      Validity  : 0 
Towing dir:  90°     Wire out   : 120  m      Speed     : 2.6 kn 
Sorted    :  35      Total catch: 213.75      Catch/hour: 2428.98 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                  1571.59    18443      64.70      88 
   Sardinella aurita                       433.64     1500      17.85      87 
   Chloroscombrus chrysurus                285.00     1909      11.73         
   Trachurus trecae                         46.36      545       1.91         
   Sphyraena guachancho                     32.39       91       1.33         
   Decapterus rhonchus                      30.68      205       1.26         
   Sardina pilchardus                       12.95       68       0.53         
   Lagocephalus laevigatus                   6.93       23       0.29         
   Scomber japonicus                         4.66       23       0.19         
   Priacanthus arenatus                      3.07       23       0.13         
   Loligo vulgaris                           1.70       11       0.07         
                                       __________            ________ 
   Total                                  2428.98              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   54 
DATE  :15/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 18°7.88 
         start    stop    duration                        Lon   W 16°8.52 
TIME  :00:57:18 01:27:20  30.0 (min)          Purpose   : 1 
LOG   : 1984.75  1986.38   1.6                Region    : 1220 
FDEPTH:       5        5                      Gear cond.: 0 
BDEPTH:      17       20                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.3 kn 
Sorted    :  59      Total catch: 300.45      Catch/hour: 600.30 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Decapterus rhonchus                     317.84     2238      52.95      89 
   Brachydeuterus auritus                  104.30     3856      17.37         
   Trichiurus lepturus                      66.51       18      11.08         
   Sardinella maderensis                    33.55     1493       5.59      91 
   Sardinella aurita                        15.28       54       2.55      90 
   Sphyraena guachancho                     13.63       82       2.27         
   Pomadasys incisus                         6.57       36       1.10         
   Stromateus fiatola                        6.21       18       1.04         
   Pagellus bellottii                        5.03       54       0.84         
   Pomadasys rogeri                          4.96       10       0.83         
   Pomadasys jubelini                        4.86       10       0.81         
   Sphyrna lewini                            4.70        2       0.78         
   Trachurus trecae                          4.42       64       0.74      92 
   Alectis alexandrinus                      4.32       10       0.72         
   Selene dorsalis                           1.72       18       0.29         
   Rhizoprionodon acutus                     1.54        2       0.26         
   Pisodonophis semicinctus                  1.36        2       0.23         
   Priacanthus arenatus                      1.26       10       0.21         
   Chloroscombrus chrysurus                  1.18       10       0.20         
   Penaeus notialis                          0.72       90       0.12         
   Galeoides decadactylus                    0.36       10       0.06         
                                       __________            ________ 
   Total                                   600.30              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   55 
DATE  :15/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 18°18.79 
         start    stop    duration                        Lon   W 16°16.88 
TIME  :08:15:42 08:25:57  10.3 (min)          Purpose   : 1 
LOG   : 2045.21  2045.90   0.7                Region    : 1220 
FDEPTH:      17       17                      Gear cond.: 0 
BDEPTH:      31       33                      Validity  : 0 
Towing dir: 342°     Wire out   : 100  m      Speed     : 4.0 kn 
Sorted    :   0      Total catch: 19.65       Catch/hour: 115.02 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                    81.25      357      70.64      93 
   Sarda sarda                              11.24       12       9.77         
   Sardinella aurita                         8.96       35       7.79      94 
   Scomber japonicus                         6.67       47       5.80      95 
   Pagellus bellottii                        2.46       18       2.14         
   Selene dorsalis                           2.11       35       1.83         
   Trachinotus ovatus                        1.52        6       1.32         
   Trachurus trecae                          0.82       18       0.71         
                                       __________            ________ 
   Total                                   115.02              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   56 
DATE  :15/11/2006          GEAR TYPE: BT NO: 19  POSITION:Lat   N 18°37.07 
         start    stop    duration                        Lon   W 16°29.11 
TIME  :15:10:47 15:37:43  26.9 (min)          Purpose   : 1 
LOG   : 2108.82  2110.30   1.5                Region    : 1220 
FDEPTH:      81       87                      Gear cond.: 0 
BDEPTH:      81       87                      Validity  : 0 
Towing dir: 180°     Wire out   : 265  m      Speed     : 3.3 kn 
Sorted    :  37      Total catch: 3147.77     Catch/hour: 7013.23 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                       6999.48   385907      99.80      96 
   Trichiurus lepturus                       6.37        9       0.09         
   Capros aper                               3.74      561       0.05         
   Zeus faber                                3.39        2       0.05         
   Todarodes sagittatus                      0.13        4       0.00         
   Boops boops                               0.11        2       0.00         
                                       __________            ________ 
   Total                                  7013.23              100.00 
 
 
 R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   57 
DATE  :15/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 18°37.76 
         start    stop    duration                        Lon   W 16°20.88 
TIME  :17:21:11 17:31:26  10.3 (min)          Purpose   : 1 
LOG   : 2122.77  2123.45   0.7                Region    : 1220 
FDEPTH:      20       15                      Gear cond.: 0 
BDEPTH:      39       43                      Validity  : 0 
Towing dir: 265°     Wire out   : 65   m      Speed     : 4.0 kn 
Sorted    :  29      Total catch: 29.01       Catch/hour: 169.81 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                   153.37      620      90.31      97 
   Sardina pilchardus                        6.20       35       3.65      98 
   Campogramma glaycos                       3.92        6       2.31         
   Scomber japonicus                         2.81       12       1.65         
   Sardinella aurita                         2.63        6       1.55         
   Scorpaena stephanica                      0.88        6       0.52         
                                       __________            ________ 
   Total                                   169.81              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   58 
DATE  :15/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 18°48.75 
         start    stop    duration                        Lon   W 16°20.23 
TIME  :19:56:19 20:17:06  20.8 (min)          Purpose   : 1 
LOG   : 2144.22  2145.42   1.2                Region    : 1220 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      20       20                      Validity  : 0 
Towing dir:   0°     Wire out   : 150  m      Speed     : 3.5 kn 
Sorted    :  61      Total catch: 775.07      Catch/hour: 2237.93 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Decapterus rhonchus                    1008.77    14472      45.08     101 
   Sardina pilchardus                      889.66     5414      39.75      99 
   Brachydeuterus auritus                  112.95      829       5.05         
   Trachurus trecae                         62.43      973       2.79     100 
   Pomadasys incisus                        37.16      251       1.66         
   Sardinella aurita                        36.81      217       1.65         
   Sardinella maderensis                    24.17      107       1.08         
   Dasyatis sp.                             13.57        6       0.61         
   Arius heudeloti                           9.38       35       0.42         
   Lagocephalus laevigatus                   7.22       14       0.32         
   Sepia officinalis hierredda               7.07        9       0.32         
   Trichiurus lepturus                       6.21       17       0.28         
   Sphyraena guachancho                      5.05       35       0.23         
   Penaeus kerathurus                        4.33      107       0.19         
   Pagellus bellottii                        3.46       35       0.15         
   Pseudupeneus prayensis                    2.51       35       0.11         
   Boops boops                               2.51       72       0.11         
   Pomadasys peroteti                        2.43        3       0.11         
   Plectorhinchus mediterraneus              1.27        3       0.06         
   Dentex maroccanus                         0.95        3       0.04         
                                       __________            ________ 
   Total                                  2237.93              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   59 
DATE  :15/11/2006          GEAR TYPE: PT NO:  4  POSITION:Lat   N 18°47.25 
         start    stop    duration                        Lon   W 16°27.49 
TIME  :21:42:15 22:13:17  31.0 (min)          Purpose   : 1 
LOG   : 2156.58  2158.32   1.7                Region    : 1220 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      72       46                      Validity  : 0 
Towing dir:  80°     Wire out   : 150  m      Speed     : 3.4 kn 
Sorted    :  57      Total catch: 56.57       Catch/hour: 109.38 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                         71.25     2255      65.14     103 
   Sardinella aurita                        14.04       39      12.83     102 
   Trichiurus lepturus                       7.46       12       6.82         
   Saurida brasiliensis                      5.22      180       4.77         
   Mugil cephalus                            3.09        2       2.83         
   J E L L Y F I S H                         1.62        2       1.48         
   Synagrops microlepis                      1.45      178       1.33         
   Mugil capurrii                            1.41        2       1.29         
   Scomber japonicus                         0.97       10       0.88         
   Alloteuthis africana                      0.85      669       0.78         
   Sardina pilchardus                        0.64        4       0.58         
   Brachydeuterus auritus                    0.08        8       0.07         
   Penaeus notialis                          0.06        2       0.05         
   Sphyraena guachancho                      0.04        4       0.04         
   Selene dorsalis                           0.02        4       0.02         
   Sphoeroides spengleri                     0.02        2       0.02         
                                       __________            ________ 
   Total                                   108.22               98.94 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   60 
DATE  :16/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 19°4.82 
         start    stop    duration                        Lon   W 16°34.25 
TIME  :08:50:40 09:10:33  19.9 (min)          Purpose   : 1 
LOG   : 2247.59  2248.77   1.2                Region    : 1220 
FDEPTH:      38       37                      Gear cond.: 0 
BDEPTH:      61       62                      Validity  : 0 
Towing dir:   0°     Wire out   : 150  m      Speed     : 3.5 kn 
Sorted    :   0      Total catch: 0.77        Catch/hour: 2.32 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                     1.96        6      84.42         
   Sphyraena sphyraena                       0.33        3      14.29         
   Dentex macrophthalmus                     0.03        3       1.30         
                                       __________            ________ 
   Total                                     2.32              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   61 
DATE  :16/11/2006          GEAR TYPE: BT NO: 19  POSITION:Lat   N 19°4.27 
         start    stop    duration                        Lon   W 16°40.17 
TIME  :10:49:12 11:18:38  29.4 (min)          Purpose   : 1 
LOG   : 2261.59  2263.13   1.5                Region    : 1220 
FDEPTH:     118      113                      Gear cond.: 0 
BDEPTH:     118      113                      Validity  : 0 
Towing dir:   0°     Wire out   : 360  m      Speed     : 3.1 kn 
Sorted    :  35      Total catch: 106.71      Catch/hour: 217.55 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                        111.74      673      51.36     104 
   J E L L Y F I S H                        72.23      746      33.20         
   Zenopsis conchifer                        9.91       67       4.55         
   Trichiurus lepturus                       8.38       31       3.85         
   Mugil capurrii                            5.50        6       2.53         
   Merluccius polli                          3.24       18       1.49         
   Todaropsis eblanae                        2.26      135       1.04         
   Octopus vulgaris                          1.30        2       0.60         
   Dentex angolensis                         1.04        8       0.48         
   Scorpaena scrofa                          0.77        4       0.36         
   Zeus faber                                0.43        2       0.20         
   Microchirus boscanion                     0.31       12       0.14         
   Serranus cabrilla                         0.18        2       0.08         
   Capros aper                               0.10        6       0.05         
   Pontinus kuhlii                           0.08        2       0.04         
   Lesueurigobius sanzoi                     0.06        6       0.03         
                                       __________            ________ 
   Total                                   217.55              100.00 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   62 
DATE  :16/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 19°16.15 
         start    stop    duration                        Lon   W 16°41.36 
TIME  :15:27:34 15:41:38  14.1 (min)          Purpose   : 1 
LOG   : 2297.63  2298.45   0.8                Region    : 1220 
FDEPTH:      15       15                      Gear cond.: 0 
BDEPTH:      28       24                      Validity  : 0 
Towing dir:   0°     Wire out   : 150  m      Speed     : 3.5 kn 
Sorted    :   0      Total catch: 77.15       Catch/hour: 329.00 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Chloroscombrus chrysurus                148.40     1190      45.11         
   Sardinella maderensis                    81.02      448      24.63     105 
   Pomadasys incisus                        44.56      192      13.55         
   Diplodus cervinus cervinus               34.33       34      10.43         
   Spondyliosoma cantharus                   7.25       21       2.20         
   Scomberomorus tritor                      6.27        4       1.91         
   Argyrosomus regius                        5.97        4       1.81         
   Sardinella aurita                         1.19        4       0.36         
                                       __________            ________ 
   Total                                   329.00              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   63 
DATE  :16/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 19°37.44 
         start    stop    duration                        Lon   W 16°53.45 
TIME  :22:30:36 22:42:22  11.8 (min)          Purpose   : 1 
LOG   : 2357.38  2358.19   0.8                Region    : 1210 
FDEPTH:      20       19                      Gear cond.: 0 
BDEPTH:      30       31                      Validity  : 0 
Towing dir:   0°     Wire out   : 130  m      Speed     : 4.2 kn 
Sorted    : 731      Total catch: 730.79      Catch/hour: 3725.35 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                  3395.07    14376      91.13     106 
   Trichiurus lepturus                     147.83      816       3.97         
   Rhizoprionodon acutus                   110.62       31       2.97         
   Sardinella aurita                        55.06      204       1.48         
   Synagrops microlepis                      8.16      306       0.22         
   Sepia officinalis hierredda               7.70       10       0.21         
   Penaeus notialis                          1.43       61       0.04         
                                       __________            ________ 
   Total                                  3725.86              100.01 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   64 
DATE  :17/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 19°48.82 
         start    stop    duration                        Lon   W 17°8.66 
TIME  :03:34:44 03:40:17  5.6  (min)          Purpose   : 1 
LOG   : 2396.89  2397.24   0.4                Region    : 1210 
FDEPTH:      15       15                      Gear cond.: 0 
BDEPTH:      19       20                      Validity  : 0 
Towing dir:   0°     Wire out   : 150  m      Speed     : 3.7 kn 
Sorted    :  65      Total catch: 388.26      Catch/hour: 4197.41 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                  3713.51    30941      88.47     107 
   Trachurus trecae                        249.73     5449       5.95     108 
   Pomadasys incisus                        82.38      389       1.96         
   Chloroscombrus chrysurus                 38.92      324       0.93         
   Sardinella aurita                        29.84      195       0.71         
   Scomber japonicus                        27.24      195       0.65         
   Trichiurus lepturus                      16.22      519       0.39         
   Lagocephalus lagocephalus                15.57       65       0.37         
   Pagellus bellottii                       11.68      195       0.28         
   Engraulis encrasicolus                    6.49     1362       0.15         
   Penaeus notialis                          5.84      324       0.14         
                                       __________            ________ 
   Total                                  4197.41              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   65 
DATE  :20/11/2006          GEAR TYPE: PT NO:  2  POSITION:Lat   N 20°18.46 
         start    stop    duration                        Lon   W 17°36.36 
TIME  :02:11:21 02:24:18  13.0 (min)          Purpose   : 1 
LOG   : 2848.95  2849.74   0.8                Region    : 1210 
FDEPTH:      15       19                      Gear cond.: 0 
BDEPTH:      93       90                      Validity  : 0 
Towing dir:   0°     Wire out   : 95   m      Speed     : 3.7 kn 
Sorted    :  30      Total catch: 359.90      Catch/hour: 1667.49 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Scomber japonicus                      1456.68    31636      87.36     109 
   Trachurus trecae                        210.72    10175      12.64     110 
                                       __________            ________ 
   Total                                  1667.40               99.99 
 
 
 R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   66 
DATE  :20/11/2006          GEAR TYPE: PT NO:  7  POSITION:Lat   N 20°28.42 
         start    stop    duration                        Lon   W 17°10.22 
TIME  :09:13:29 09:14:19  0.8  (min)          Purpose   : 1 
LOG   : 2909.27  2909.40   0.1                Region    : 1210 
FDEPTH:      20       20                      Gear cond.: 0 
BDEPTH:      31       31                      Validity  : 0 
Towing dir:   0°     Wire out   : 100  m      Speed     : 9.0 kn 
Sorted    :  10      Total catch: 73.48       Catch/hour: 5311.81 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Engraulis encrasicolus                 2783.13   689711      52.40     112 
   Sardinella maderensis                  2236.63   769663      42.11     111 
   Sardinella maderensis                   147.47      867       2.78     113 
   Stromateus fiatola                      144.58      145       2.72         
                                       __________            ________ 
   Total                                  5311.81              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   67 
DATE  :20/11/2006          GEAR TYPE: BT NO: 19  POSITION:Lat   N 20°38.00 
         start    stop    duration                        Lon   W 17°10.02 
TIME  :11:53:23 12:13:52  20.0 (min)          Purpose   : 1 
LOG   : 2933.71  2934.92   1.2                Region    : 1210 
FDEPTH:      35       35                      Gear cond.: 0 
BDEPTH:      35       35                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.5 kn 
Sorted    :  10      Total catch: 10.47       Catch/hour: 31.41 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella aurita                        12.66    13293      40.31     114 
   Scomberomorus tritor                      9.27        3      29.51         
   Trachinotus ovatus                        3.66        9      11.65         
   Sardina pilchardus                        2.37       15       7.55     116 
   Chloroscombrus chrysurus                  1.11        9       3.53         
   Sardinella maderensis                     0.69        6       2.20         
   Engraulis encrasicolus                    0.63      198       2.01     115 
   Diplodus bellottii                        0.54        9       1.72         
   Pomadasys incisus                         0.24        3       0.76         
   Pagellus bellottii                        0.24        3       0.76         
                                       __________            ________ 
   Total                                    31.41              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   68 
DATE  :20/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 20°48.92 
         start    stop    duration                        Lon   W 17°40.40 
TIME  :21:45:15 21:59:34  14.3 (min)          Purpose   : 1 
LOG   : 3010.56  3011.44   0.9                Region    : 1122 
FDEPTH:      20       22                      Gear cond.: 0 
BDEPTH:     382      317                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.7 kn 
Sorted    :   4      Total catch: 86.26       Catch/hour: 361.42 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   MYCTOPHIDAE                             263.55   218744      72.92         
   Trachurus trecae                         39.39      520      10.90     117 
   Scomber japonicus                        39.39      348      10.90     118 
   Trachipterus sp.                          8.04        4       2.23         
   Lepidopus caudatus                        5.70      285       1.58         
   Synagrops microlepis                      2.14       71       0.59         
   Brama brama                               1.80        4       0.50         
   PARALEPIDIDAE                             1.42       71       0.39         
                                       __________            ________ 
   Total                                   361.42              100.00 
 
 
R/V "DR. FRIDTJOF NANSEN"     SURVEY:2006411        STATION:   69 
DATE  :20/11/2006          GEAR TYPE: PT NO:  1  POSITION:Lat   N 20°47.72 
         start    stop    duration                        Lon   W 17°35.42 
TIME  :23:48:38 23:51:30  2.9  (min)          Purpose   : 1 
LOG   : 3019.42  3019.62   0.2                Region    : 1122 
FDEPTH:      30       25                      Gear cond.: 0 
BDEPTH:      96       96                      Validity  : 0 
Towing dir:   0°     Wire out   : 130  m      Speed     : 4.2 kn 
Sorted    :  30      Total catch: 89.19       Catch/hour: 1864.60 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                       1348.43   123240      72.32     119 
   Engraulis encrasicolus                  516.17    30920      27.68     120 
                                       __________            ________ 





 Annex II  Description of instruments and fishing gear 
The Simrad ER-60, 38 kHz scientific echosounder was used for abundance estimation during 
the survey, in addition data from the 18 kHz, 120 kHz and 200 kHz transducers where 
recorded for possible future multifreqvency target identification. The Bergen Echo Integrator 
system (BEI) recorded the hydroacoustic data and was used to scrutinize the acoustic records, 
and to allocate integrator data to fish species. All raw data were stored to tape and brought 
back to IMR for storing. The last calibration of all transducers prior to the survey was 
conducted in Baia dos Elefantes, Angola 6/10-2006. 
 
The details of the settings of the echosounders were as follows: 
 
Transceiver ES18-11 
Transducer depth  5.5 m 
Absorption coeff.  2.2 dB/km 
Pulse length              1.024 ms 
Bandwidth   1.57 kHz 
Max power (used)  2000 Watt (2000 W) 
2-way beam angle  -17.0 dB 
SV transducer gain  22.57 dB 
TS transducer gain  22.4 dB 
Angle sensitivity  13.9 
3 dB beamwidth along. 11.6 
3 dB beamwidth athw.  11.41 
Alongship offset   0.11 
Athwardship offset   -0.02 
 
Transceiver ES38-B 
Transducer depth   5.5 m 
Absorption coeff.   8.7 dB/km 
Pulse length   1.024 ms 
Bandwidth    2.43 kHz 
Max power (used)   4000 Watt (2000 W) 
2-way beam angle   -20.6 dB 
SV transducer gain   25.87 dB 
TS transducer gain   26.5 dB 
Angle sensitivity   21.9 
3 dB beamwidth along.  6.89 
3 dB beamwidth athw.  6.92 
Alongship offset   0.11 
Athwardship offset   0.03 
 
 Transceiver ES120-7 
Transducer depth   5.5 m 
Absorption coeff.   44.5 dB/km 
Pulse length    1.024 ms 
Bandwidth    3.03 kHz 
Max power (used)   500 Watt (250 W) 
2-way beam angle   -20.8 dB 
SV transducer gain   25.33 dB 
TS transducer gain   25.7 dB 
Angle sensitivity   21.0 
3 dB beamwidth along. 7.20 
3 dB beamwidth athw.  7.15 
Alongship offset   0.09 
Athwardship offset   0.03 
 
Transceiver ES200-7 
Transducer depth  5.5 m 
Absorption coeff.  66.9 dB/km 
Pulse length   1.024 ms 
Bandwidth   3.09 kHz 
Max power (used)  300 Watt (120 W) 
2-way beam angle  -20.7 dB 
SV transducer gain  24.25 dB 
TS transducer gain   27.0 dB 
Angle sensitivity   23.00 
3 dB beamwidth along.  6.87 
3 dB beamwidth athw.  7.01 
Alongship offset  - 0.07 
Athwardship offset   0.25 
 
 
Bottom detection menu  





The vessel has three different sized four-panel 'Åkrahamn' pelagic trawls and one „Gisund 
super bottom trawl‟. The two smallest pelagic trawls and the demersal trawl were used during 
the survey. The smallest pelagic trawl has 10-12 m vertical opening under normal operation, 
whereas the intermediate sized trawl has 15-18 m opening.  
 
The bottom trawl has a 31 m headline and a 47 m footrope fitted with a 12" rubber bobbins 
gear. The codend has 20 mm meshes, and has an inner net with 10 mm mesh size. The 
vertical opening is about 5.5 m. The distance between the wing tips is about 18 m during 
towing. The sweeps are 40 m long. The trawl doors are 'Thyborøen' combi, 8 m
2
 and weigh 
2000 kg. The door spreading is about 45 m when using restraining rope. Trawling was 
 conducted for species identification only and no restraining rope was therefore used during 
the survey. 
 
The SCANMAR system was used during all trawl hauls. This equipment consists of sensors, 
a hydrophone, a receiver, a display unit and a battery charger. Communication between 
sensors and ship is based on acoustic transmission. The doors are fitted with sensors to 
provide information on their distance and a height sensor is fitted on the bottom trawl to 
measure the trawl opening and provide information on clearance and bottom contact. 
 
The pelagic trawls are equipped with a trawl eye that provides information about the trawl 
opening and the distance of the footrope to the bottom. A pressure sensor is used to show the 
depth on the headline. 






































































































































 Annex IV. Estimated number and biomass by length-group and sectors 
 
Round sardinella (Sardinella aurita) November 2006 
Numbers in millions    Biomass in tonnes   
Length St. Louis - Cape Timiris - TOTAL   Length St. Louis - Cape Timiris - TOTAL 
cm Cape Timiris Cape Blanc   cm Cape Timiris Cape Blanc 
5        5       
6   812.6 812.6  6   2.1 0,2 
7   191.2 191.2  7   0.8 0,1 
8        8       
9        9       
10        10       
11        11       
12        12       
13        13       
14        14       
15        15       
16        16       
17        17       
18        18       
19        19       
20        20       
21 27.0   27.0  21 2.6   0,3 
22        22       
23        23       
24        24       
25        25       
26        26       
27        27       
28 1.8   1.8  28 0.4   0,0 
29 43.5   43.5  29 10.7   1,1 
30 166.0   166.0  30 45.2   4,5 
31 368.1   368.1  31 110.5   11,0 
32 88.2   88.2  32 29.1   2,9 
33 10.4   10.4  33 3.7   0,4 
34 1.8   1.8  34 0.7   0,1 
35        35       
36        36       
37        37       
38        38       
39        39       
40        40       
41        41       
42        42       
43        43       
44        44       
45        45       
46        46       
47        47       
48        48       
49        49       
50        50       
Total 706.9 1,003.8 1,710.6  Total 203 3 206 
 
  
Flat sardinella (Sardinella maderensis) November 2006 
Numbers in millions    Biomass in tonnes   
Length St. Louis - Cape Timiris - TOTAL   Length St. Louis - Cape Timiris - TOTAL 
cm Cape Timiris Cape Blanc   cm Cape Timiris Cape Blanc 
5        5       
6   205.9 205.9  6   0.5 0,1 
7 28.2 557.6 585.8  7 0.1 2.3 0,2 
8 244.5 154.4 398.9  8 1.4 0.9 0,2 
9 147.3 42.9 190.2  9 1.2 0.4 0,2 
10 33.1 17.2 50.2  10 0.4 0.2 0,1 
11 49.7 8.6 58.2  11 0.7 0.1 0,1 
12 307.9 14.0 321.9  12 5.8 0.3 0,6 
13 380.7 8.6 389.3  13 9.0 0.2 0,9 
14 159.4   159.4  14 4.7   0,5 
15 12.6   12.6  15 0.5   0,0 
16 75.7   75.7  16 3.3   0,3 
17 82.0   82.0  17 4.2   0,4 
18 91.5   91.5  18 5.6   0,6 
19 69.4   69.4  19 4.9   0,5 
20 6.3   6.3  20 0.5   0,1 
21 22.8 5.4 28.2  21 2.2 0.5 0,3 
22 40.3 100.5 140.8  22 4.4 11.0 1,5 
23 76.8 194.9 271.8  23 9.6 24.3 3,4 
24 6.3 260.3 266.6  24 0.9 36.7 3,8 
25 14.3 623.2 637.5  25 2.3 99.2 10,1 
26 98.0 443.0 541.0  26 17.5 79.1 9,7 
27 271.4 323.6 595.0  27 54.2 64.6 11,9 
28 433.3 100.9 534.2  28 96.3 22.4 11,9 
29 488.1 17.2 505.3  29 120.3 4.2 12,5 
30 282.6 3.4 286.0  30 77.0 0.9 7,8 
31 357.4   357.4  31 107.2   10,7 
32 253.0 3.4 256.4  32 83.4 1.1 8,5 
33 58.6   58.6  33 21.1   2,1 
34 32.2 3.4 35.7  34 12.7 1.4 1,4 
35 7.0   7.0  35 3.0   0,3 
36 14.4 3.4 17.8  36 6.7 1.6 0,8 
37        37       
38        38       
39        39       
40        40       
41        41       
42        42       
43        43       
44        44       
45        45       
46        46       
47        47       
48        48       
49        49       
50        50       
Total 4,144.8 3,092.0 7,236.7  Total 661 352 1,013 
 
 
 Sardine (Sardina pilchardus) November 2006 
Numbers in millions    Biomass in tonnes   
Length St. Louis - Cape Timiris - TOTAL   Length St. Louis - Cape Timiris - TOTAL 
cm Cape Timiris Cape Blanc   cm Cape 
Timiris 
Cape Blanc 
5        5       
6        6       
7        7       
8        8       
9        9       
10        10       
11        11       
12        12       
13        13       
14        14       
15        15       
16        16       
17        17       
18        18       
19        19       
20        20       
21        21       
22        22       
23        23       
24 5.3   5.3  24 0.7   1 
25 76.6   76.6  25 12.2   12 
26 60.7   60.7  26 10.8   11 
27 47.5   47.5  27 9.5   9 
28        28       
29        29       
30        30       
31        31       
32        32       
33        33       
34        34       
35        35       
36        36       
37        37       
38        38       
39        39       
40        40       
41        41       
42        42       
43        43       
44        44       
45        45       
46        46       
47        47       
48        48       
49        49       
50        50       
Total 190.1   190.1  Total 33   33 
 
  
Anchovy (Engraulis encrasicolus) November 2006 
Numbers in millions    Biomass in tonnes   
Length St. Louis - Cape Timiris - TOTAL   Length St. Louis - Cape Timiris - TOTAL 
cm Cape Timiris Cape Blanc   cm Cape Timiris Cape Blanc 
5        5       
6   517.4 517.4  6   1.4 1 
7   370.8 370.8  7   1.5 2 
8   2,360.7 2,360.7  8   13.9 14 
9   1,912.4 1,912.4  9   15.7 16 
10   92.2 92.2  10   1.0 1 
11        11       
12        12       
13        13       
14        14       
15        15       
16        16       
17        17       
18        18       
19        19       
20        20       
21        21       
22        22       
23        23       
24        24       
25        25       
26        26       
27        27       
28        28       
29        29       
30        30       
31        31       
32        32       
33        33       
34        34       
35        35       
36        36       
37        37       
38        38       
39        39       
40        40       
41        41       
42        42       
43        43       
44        44       
45        45       
46        46       
47        47       
48        48       
49        49       
50        50       
Total   5,253.4 5,253.4  Total   34 34 
 
 
 Cunene horse mackerel (Trachurus trecae) November 2006 
Numbers in millions    Biomass in tonnes   
Length St. Louis - Cape Timiris - TOTAL   Length St. Louis - Cape Timiris - TOTAL 
cm Cape Timiris Cape Blanc   cm Cape Timiris Cape Blanc 
5        5       
6        6       
7        7       
8 7.0   7.0  8 0.0   0,0 
9 86.2   86.2  9 0.7   0,1 
10 68.9   68.9  10 0.8   0,1 
11 106.0 34.1 140.1  11 1.5 0.5 0,2 
12 124.8 87.5 212.2  12 2.3 1.6 0,4 
13 209.5 130.9 340.4  13 4.9 3.1 0,8 
14 140.1 42.8 182.9  14 4.1 1.3 0,5 
15 24.9 18.4 43.3  15 0.9 0.7 0,2 
16 11.8 12.5 24.3  16 0.5 0.5 0,1 
17 8.6 1.8 10.4  17 0.4 0.1 0,1 
18 20.5 18.4 39.0  18 1.2 1.1 0,2 
19 47.7 28.6 76.4  19 3.4 2.0 0,5 
20 51.0 10.7 61.7  20 4.2 0.9 0,5 
21 24.9 7.2 32.1  21 2.4 0.7 0,3 
22 8.7 1.8 10.5  22 1.0 0.2 0,1 
23 0.9   0.9  23 0.1   0,0 
24 4.3   4.3  24 0.6   0,1 
25 1.4   1.4  25 0.2   0,0 
26   1.8 1.8  26   0.3 0,0 
27 2.2   2.2  27 0.4   0,0 
28 21.9   21.9  28 4.9   0,5 
29 17.5 2.1 19.7  29 4.3 0.5 0,5 
30 6.6 6.4 13.0  30 1.8 1.7 0,4 
31 8.8 6.4 15.2  31 2.6 1.9 0,5 
32 4.4 25.6 29.9  32 1.4 8.4 1,0 
33 2.2 4.3 6.5  33 0.8 1.5 0,2 
34   12.8 12.8  34   5.0 0,5 
35   10.7 10.7  35   4.6 0,5 
36   2.1 2.1  36   1.0 0,1 
37   2.1 2.1  37   1.1 0,1 
38        38       
39        39       
40        40       
41        41       
42        42       
43        43       
44        44       
45        45       
46        46       
47        47       
48        48       
49        49       
50        50       
Total 1,010.8 468.9 1,479.7  Total 46 39 85 
 
 
 False Scad (Decapterus rhonchus) November 2006 
Numbers in millions    Biomass in tonnes   
Length St. Louis - Cape Timiris - TOTAL   Length St. Louis - Cape Timiris - TOTAL 
cm Cape Timiris Cape Blanc   cm Cape Timiris Cape Blanc 
5        5       
6        6       
7        7       
8        8       
9        9       
10        10       
11        11       
12        12       
13        13       
14 31.0   31.0  14 0.9   0,1 
15 32.3   32.3  15 1.2   0,1 
16 7.0   7.0  16 0.3   0,0 
17 1.4   1.4  17 0.1   0,0 
18 1.4   1.4  18 0.1   0,0 
19 4.2   4.2  19 0.3   0,0 
20 2.8   2.8  20 0.2   0,0 
21 3.5   3.5  21 0.3   0,0 
22 9.1   9.1  22 1.0   0,1 
23 51.3   51.3  23 6.4   0,6 
24 66.5   66.5  24 9.4   0,9 
25 58.8   58.8  25 9.4   0,9 
26 19.9   19.9  26 3.6   0,4 
27 41.5   41.5  27 8.3   0,8 
28 50.6   50.6  28 11.3   1,1 
29 36.6   36.6  29 9.0   0,9 
30 34.1   34.1  30 9.3   0,9 
31 7.9   7.9  31 2.4   0,2 
32 4.9   4.9  32 1.6   0,2 
33        33       
34        34       
35        35       
36        36       
37        37       
38        38       
39        39       
40        40       
41 0.2   0.2  41 0.2   0,0 
42        42       
43        43       
44        44       
45        45       
46        46       
47        47       
48        48       
49        49       
50        50       




 Annex V Regional Estimates, October – December 2005 
 
